Partial preservation of cerebral vascular responsiveness to hypocapnia during isoflurane-induced hypotension in dogs.
This study was undertaken to determine whether the cerebral vascular response to hypocapnia is preserved during isoflurane-induced hypotension. In six dogs (group 1) cerebral vascular resistance and cerebral blood flow were determined at normocapnia (PaCO2 40 mm Hg) and at hypocapnia (PaCO2 20 mm Hg) while mean arterial pressure was normal, and then again during isoflurane-induced hypotension to a mean arterial pressure of 50 mm Hg. Hypocapnia increased cerebral vascular resistance and decreased cerebral blood flow during both normotension and isoflurane-induced hypotension. However, the magnitude of these responses was greater when mean arterial pressure was normal. In another six dogs (group 2), CO2 responsiveness was examined during isoflurane-induced hypotension without prior determination of CO2 responsiveness at normal mean arterial pressure and during sodium nitroprusside-induced hypotension to a mean arterial pressure of 50 mm Hg. As in group 1, partial preservation of CO2 responsiveness was observed during isoflurane-induced hypotension; the magnitude of the response in group 2 during isoflurane-induced hypotension was similar to that in group 1. In contrast, in group 2 during sodium nitroprusside-induced hypotension, hypocapnia caused no significant change of cerebral vascular resistance or cerebral blood flow. It is concluded that cerebral vessels respond to changes in PaCO2 differently during isoflurane-induced hypotension than during hypotension with other commonly used hypotensive treatments. Hypocapnia decreases cerebral blood flow during isoflurane-induced hypotension and, therefore, may also decrease cerebral blood volume, brain bulk, and intracranial pressure.